INTRODUCTION
The Consolidated Incineration Facility (CIF), located at the Savannah River Site in Aiken, SC, conducted a Trial Burn fiom April 14 to April 20,1997 to demonstrate compliance with the Resource Conservation and Recovery Act (RCRA) and the Clean Air Act (CAA) . This paper describes the CIF incineration process, outlines the development of the Trial Burn Plan, and presents the results of the Trial Burn.
DESCRIPTION OF THE INCINERATION PROCESS
The CIF was designed to incinerate hazardous, radioactive and mixed waste. It consists of a waste and auxiliary &el feed system, the incinerator system, the air pollution control system, and a process to s o l i w the waste residuals. Figure 1 presents a schematic of the system.
Waste Feed System
The incinerator is designed to process solid waste, high heating value waste, and aqueous waste. Solid waste is fed to the rotary kiln primary combustion chamber in 21-cubic-inch boxes via a conveyor and ram feeder. The majority of the organic liquid waste is collected in two 4200-gallon tanks and injected into the primary combustion chamber via a vortex burner with a wet steam atomhation pressure of approximately 15 psig. A benzene liquid waste is injected into the secondary combustion chamber via a steam atomized vortex burner. This waste stream is piped directly &om the Defense Waste Processing Facility via a transfer line dedicated to the DWPF benzene byproduct waste stream. The aqueous
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Insert Figure 1 here. waste is collected in two 6500 tanks and injected into the rotary kiln via a mechanical nozzle with 80-120 psig steam atomization. Auxiliary &el is fed to both chambers to maintain minimum temperatures.
Incinerator System
The incinerator system consists of an 8-foot diameter by 25-foot long h o b n t a l rotary kiln coupled to a vertical secondary combustion chamber (SCC) that has a 7-fOOt diameter and 21-foot height. The rotary kiln, the SCC and the cross-over duct leading from the SCC are fabricated of carbon steel lined with high temperature refractory and the two chambers have a combined heat release of 27.9 d o n Btulht. The normal operating temperature in the rotary kiln is approximately 1600 OF and the SCC temperature is approximately 1800 O F . The approximate residence time is 30 minutes for solid waste and 2 seconds for the gases. The ash that is not entrained in the offgas empties into a water tank at the bottom of the SCC. The water serves to provide a vacuum seal and acts as a quench and wetting agent for the ash.
Air Pollution Control System
The offgas pollution control system consists of an adiabatic quench chamber, a steam-atomized Hydrosonic@ scrubber, a cyclone separator, a mist eliminator, a reheater, and three banks of HEPA filters, two of which are on line during operation. The HEPA filters were included in the design primarily for the removal of radioactive particulate matter. To minimize secondary waste, the quench water is recirculated until it reaches a preset suspended or dissolved solid l i t . At that point, the quench water is transferred to two 6500-gallon blowdown hold tanks.
Ash and Blowdown Solidification Svstem
Ash is removed from the water tank at the base of the SCC using a back-hoe-type device and deposited into %-gallon drums. Cement and water are added in controlled amounts and the drum is mixed by tumbling. This produces a solidified waste product suitable for land disposal. Similarly, the blowdown is transferred fiom the blowdown hold tanks in measured amounts and processed into a concrete matrix. During the Trial Burn, this process was not used and the wet ash and blowdown were shipped to a commercial hazardous waste treatment and disposal fhcility.
TRIAL BURN PLAN DEVELOPMENT
The development of the Trial Burn Plan was initiated in 1988 at which time the only requirements were to demonstrate ash feed, chlorine emissions and 99.99% destruction removal efficiency @RE) of principal organic hazardous constituents (POHC). With the proposal ofthe BIF rules in 1989 and the draft Combustion Strategy in 1993, CIF was required to go through several iterations of the development of the plan Both of these criteria were imposed upon CIF by the EPA under omniius authority. As a result, the plan was changed to include gathering data to support a health risk assessment requiring PIC precursors and twelve metal feeds, and to utilize the Exposure Assessment Guidance in POHC selection to ensure that chemicals with risks were used.
The Trial Burn Plan consisted of demonstration of incineration at three distinct test conditions. Condition 1 (Runs 1,2, and 3) was operation of the incinerator at maximum temperatures in the combustion and maximum stack velocity. Condition 2 (Runs 4 5 , and 6) was operation of the incinerator at maximm liquid feed rates and Condition 3 (Runs 7, 8, and 9) was operation of the incinerator with maximum solid feed rate, minimum combustion zone temperatures, and maximum kiln rotation. Chlorine and metal feed rates were held constant over all runs.
Given that the actual waste feed at the Savannah River Site is predominantly radioactive, and that there were insuf€icient quantities of a consistent waste stream, the Trial Burn was conducted using prepared waste simulants which were representative of expected CIF wastes. Two different organic waste streams were prepared to simulate the blended radioactive waste (BRW) that would be fed to the rotary kiln and the radioactive organic waste (ROW) that would be fed to the SCC. In addition, one aqueous waste (AQW) simulant and boxes of solid waste for each of the three conditions were prepared. The POHCs were spiked into the BRW feed line and the ROW feed line. The metals were spiked into the aqueous waste stream at two points in the feed line. Eight metals were introduced into the feed line in a nitrate mixture and four metals were fed via an oxide suspension. The composition of each of the simulated wastes is shown in Tables I, 11 , and m.
TRIAL BURN IMPLEMENTATION
Radian International of Austin, TX was contracted to perform the stack testing and chemicals were procured fiom Noah Technologies of San Antonioy TX. Prior to the actual Trial Burn performed in April 1997, two mini-burns were conducted which were designed to replicate the planned conditions of the Trial Burn. The first of these miniburns, Pre-Trial Burn I, was performed in December 1995. This was the first opportunity to determine how the plant and personnel would function with hazardous chemicals. As the test progressed, the plant experienced both equipment problems and operating problems. After much difEiculty was encountered in maintaining temperatures and feeds to complete the first condition, the mini-burn was postponed to evaluate lessons learned and to improve the process. Although on the surface this test could be considered a Mure, the experience was invaluable in leading CIF to a successfbl Trial Burn. It showed that a much more disciplined approach was needed to get the plant and all personnel ready for the final test. A multi-disciphed Trial Bum Committee was dedicated to identifjhg, assigning, and tracking over 120 d o n items that led to the second phase, Pre-Trial Burn II. Several changes were made to the test plan and were negotiated with SCDHEC. The decision was made to have all of the chemical simulants pre-mixed by Noah Technologies and B3 Systems of Raleigh, NC was contracted to @om the spiking procedures. The
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several months following Pre-Trial Burn I provided the opportuxity for enhanced personnel training and extensive practice in running the plant.
The Trial Burn Committee established several readiness indicators which the facility would meet prior to Pre-Trial Burn II. These indicators included: 1) maintain the actual trial burn conditions for at least one day per condition, 2) maintain at least 75% of the trial burn waste feed rate on a consistent daily basis, 3) ifa waste feed cutoff occurred, recover fiom the cutoff within 10 minutes, 4) Shift Supervisors would sign off all 48 systems were ready, and 5 ) no residual secondary waste remained in inventory. In December 1996 the plant and personnel were ready and PrsTrial Burn II was completed in four days. It was designed to replicate the Trial Burn at one run for each condition and proved to be a very reliable indicator of the Trial Burn Results. One of the more important benefits of Pre-Trial Burn II was that it gave the operators confidence that they could be successfbl in the Trial Burn. The Trial Burn was completed in April 1997. N i e tests, three runs of each of the three conditions, were completed in seven days. The final report was submitted to EPA and SCDHEC on July 17,1997 and is currently being reviewed. CIF anticipates a h a l operating permit in the fall of 1998. However, ifthe currently proposed MACT standards are promulgated, changes will need to be made to the facility to mitigate mercury and dioxin emissions to meet those standards. CIF is currently investigating the probable causes of the high dioxin generation and the low mercury removal efficiency. All of the Trial Burn results can be found in Reference 1.
RESULTS

LESSONS LEARNED
The most important lessons learned were to be prepared and to keep all personnel informed of the progress made toward meeting the goals of the f d t y . Each of the 48 systems were thoroughly reviewed for readiness. One of the more critical systems to the success of the Trial Burn is the Distributed Control System @CS). It is important to ensure that the data collected by the DCS is easily retrievable in a form that is useful in preparing the final Trial Burn Report. Practice is essential in preparation. The spiking systems were initially operated on water and fbel oil, then with nonhazardous similar materials (zinc oxide and ferrous nitrate) and h d l y with the real metal spiking material.
During the Pre-Trial Burn I& it was found that the spiking pumps were oversized and difficult to control and this was remedied prior to the Trial Burn. 
